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of action is that form of Melde's experiment in which a fine string is maintained in transverse vibration by connecting one of its extremities with the vibrating prong of a massive tuning-fork, the direction of motion of the point of attachment being parallel to the length of the string*. The effect of the motion is to render the tension of the string periodically variable; and at first sight there is nothing to cause the string to depart from its equilibrium condition of straightness. It is known, however, that under these circumstances the equilibrium position may become unstable, and that the string may settle down into a sbate of permanent and vigorous vibration, whose period is the double of that of the point of attachment^.
The theory of vibrations of this kind presents some points of difficulty, and does not appear to have been treated hitherto. In the present investigation we shall start from the assumption that a steady vibration is in progress, and inquire under what circumstances the assumed state of things is possible.
If the force of restitution, or ' spring,' of a body susceptible of vibration be subject to an imposed periodic variation, the differential equation becomes
™ + «^+(?i2-2asin2ptf)0 = 0,   ..................(5)
in which K and a are supposed to be small. A similar equation would apply approximately in the case of a periodic variation in the effective mass of the body. The motion expressed by the solution of (5) can only be regular when it keeps perfect time with the imposed variations. It will appear that the necessary conditions cannot be satisfied rigorously by any simple harmonic vibration; but we may assume
0 = Alsmpt + B1 cos£>£ + J.3sin Spt + B3 cos3pt + ABsin 5pt+ ..., ...(6)
in which it is not necessary to provide for sines and cosines of even multiples of pt. If the assumption is justifiable, the series in (6) must be convergent. Substituting in the differential equation, and equating to zero the coefficients of sin pt, cospt, &c., we find
A1 (n2 - pa) - icpBj. - a.^ + «53 = 0, Bl (n* - p2) + KpA-L - uAj. - aA3 = 0,
A, (n9 - 9p2) - 3«p5, - aB, + aB5 = 0, B3 (?i2 - 9j)2) + 3*pAs + oAi - a A „ = 0,
As(n* - 25pa) - 5*pB6 - aS3 + aB7 = 0, B5 (ri> - 2 op9) -f- 5icpAt + aA& - aA7 = 0,
* When the direction of motion is transverse, the case falls under the head of ordinary forced vibrations.
t See Tyndall's Sound, 3rd ed. cb. in. § 7, where will also be found a general explanation of the mode of action.osed from without, but which differs from the kind just referred to in that the imposed periodic variations do not tend directly to displace the body from, its configuration of equilibrium. Probably the best-known example of this kindasurements. A thermometer placed between the prongs gave the temperature with fair accuracy.
